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PROBLEM TO BE SOLVED: To provide the data 
processing unit in which data setting and selection and 
arithmetic operation and control of data processing are 
conducted while relieving the load on the firmware. 



SOLUTION: A signal processing section of a digital 
copying machine is provided with a 1-line number setting 
register 52 receiving 1-line number data and with a 
capacity setting register 52 receiving capacity data of 
an FIFO memory, and a divider 53 connecting to the 
1-line number setting register 52 and the capacity 
setting register 52 calculates division of the 1-line 
number data and the capacity data. An adder 54 
connecting to the divider 53 adds 1 to the quotient, 
fractions are omitted and then the repetitive access 
number to addresses of the FIFO is calculated. Thus, the 
data management between the valid print picture element 
number and the maximum storage capacity is conducted 
by relieving the load of the firmware and the 
calculation of a phase difference between the write 
start address and the read start address by an externa) 
firmware is not required and then the control efficiency 
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(54) ra!McD^»3 'T'-i^smmm 



(57) 

F I FO;^^y (D^fiT^— i^;aSA;^^tL^^Si3:^ 
uv^;^^ 5 2 l ^-T i^SScia^u-v^:?^^ 5 

2^5:t/^it9:^Uv?;^^ 5 2 tc^^^ tL;^cl^»^ 5 3 

tl. 5 3 {Ci^m:^tlfc))m^ 5 4 -CaSSfSiC l 

19, i^^y'Ms<Dm'M^^^\^±;^'^^:zt7^^'^mitCfj: 




(2) 



7 5 4 7 8 



SiZ^TKu^^^, SiZ^gi^^TT Ku;^;i-e)»iAj|i|.SSr Ku- 
^Sul5#j^g3MT Ku:^f^MoT. fitJlBF I FO^^y 

HutSl ^-r^^^J-O K^y hS<!:SulSF I F O ^ y <3DS:^ 

ffi <t LT (^^t^^tf ^tg?^£: FIFO^-^y^. 20 

e>BulEiEffiM^T KL^^^tcMoT. BUIBF I FO^^y 

[ft 3 ] 1 ia«^<7>-7^— ^ «isisa(;i*f l 

StflSl K^/ h^S-. SulEF I FO(Df5tt^S"e 

F I FO;^^y COT h^\^:^{cM^^T^±::^^mm'r^ 40 



imi^^ 7 1 If 6 IE«cCOy^'- ^ «LM3^M{c*l- L 
[0 0 0 1] 

[00021 

SrttS;^-rs®iaSclta5 2tc, A;^^ti5M^7^— 

3 ;e>5^^ ^ tt. m^'^mu 3 

f^®^^— ^(«::S-^v^Ti^$|®^(;o:7^y > h^tr^®^ 

9, 1 0/il^e>^^5^2^S^:^5/ M 1 
^^u:^Xl 2;6Sgs^$tl. Sg^l^^-Xl 2(DM^ 

[0 0 0 3] {t-^^s^ 3 T*?i. mm.m'^^ 2 cd 

•fe>1M 3T-3tm^lfe^tbfc®«m-^7!iSA;^?$ttSr> 
^tb^/^^y >^T;^^y 1 7d5^^$tL, y^5/>^r;^^y 

[0 0 0 4] mm.^w\UAx\-±^ {B^■^m^^{Dl^'Dm 

1^95 1 9-e|gffij$tl.^LD ( tf-V-r K) 2 0 CO 

ait3fel^(c, =3 y ^ UVX2 1 , =iy^ — ^u:>^x 

2 1 (O^Stilt/y V KU^/WU>-X2 2;5SfH^^;jx^ 

y > Ky ;^/i^u>'X2 2(7)^|^{cf^. ^^^:S'f^fclpJte 

i^/.^/i^y 7— 2 3^5iBlS:^tbTv^$o y =f 

5: ^—2 3(7)±^lE3feliS{c: f 0 1^>X2 4 75Sgai^^^, 
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3 

[0005] roJ:p JteW^ofigjfecOT"— ij'ftisaggtf 

^;^^TV^§J!g^^Dii^^;^)S. |g 1 ^^^^ 5/ h S^LtJ^lg 2 

CD 1 stc^^^tixm^m-^tc^^^ixSo ccD-fe 
1 5T-AD^«i^n. mm^^mmmi 6\cAt!^ti^o 

[0 0 0 6] ^(om^^. CCD±:^^1 S^^hi^. J-i 
X^l^ft-^ (LSYNC) \^X.'OT Y\y^t^'')-^y 

^ H 1 ^^^^ 5/ h 8 . :^ 2 vV\\ <^^S 

[0007] iBife*aiSiHijf& 1 6 T*(i. gq^^jE^afS. 

{cgg^i^-W^tL. 8(cJ:or. e^H^JPS^^N" 

[0 0 0 8] LD^i^gpi 9;6^e^J^. M^'T — T*^SS 
^i^yc:IEi&mSfiJ5SLD 2 OtCA;^^tb. LD2 0;6*b*;i 

^ y — ^ u>'X2 1 v^y > Ky :^/n^vX2 2 ^ii 

[0 0 0 9] Z.O^m'k. ®^^Blja5 4(C*DV>T. xjfy^f' 
>^ 7— 2 3;d^e>cr)^:^S3t:;6S^ ^Tfeff 2 6 tcA 

lti-§B:mtc. [ilSS1t*D:gg2 7{cAt+L. l^»4^*qS2 

7;6^ibf^^^t^m-§-DETP755tii;b^ixT. #5Z.SH»^ 

1 8 t;iA;'j^tL^o :l^olRI^el*P{t-^DETP^cS-^v^ 
^^y 1 7(cA;^^n. ^-^^/i^r ;^'=ey 1 7{c— 



(3) 4*M¥9-2 7 5 4 7 8 

4 

[0010] 1 5 i^*OjS^MT*f^. 
i:. m-§-^Sa5 3;6^b®^fflJSiJlHS4--(^®^7=— 

/O [0011] — 4#BB^4 - 1 7 0 8 5 7 

[0 0 12] Sfc. r(30S|COT'— ^5'«!^SS^S^-*3V^X. 

[0 0 13] 

^L^^M^c J: ^ <^ . 1 1 ^ >^*ffi<z)iEtis»(o 

[0014] ^fd. 1 ^-r ^Sfc«9c7:>^<:y:7r>^y 

[0 0 15] ^^^m^-t. mmi.tz^o^j^f—'^'^mmm: 

50 S:. yT-'Ms^:i^T<D^U^^m\^xno:ztt^^mt^ 
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5 

[0 0 16] ^ti^ :^mm(o'm2(Dnm^. Wy2^^x2>y 

[0 0 17] 

Ki-';^fcMoT. MiSF I FO^^y ;d^e> 1 ^-r^ri: 

B*|5 1 ^-Y V^a-O K'^ h^^tulSF I FO;^^ y (D^i^ 

[0 0 18] mm\cmmm\(oum^mf^^^tL^\z.^ 

— i$^<7)^ttJi:;65^45i:UTf^^(c|ltT'5Itg/^F I FO^^ 
y<!r^ »aZirKu;^Sr. SiZ.M*&r K i-';^d^?>»i^^dg 

;^^y (CI ^-r >'r<toiij^v='— ^^^•9 3gLTSiZitf 

■r^-i?^S3Z.^S<b. SSfflrKu;^Sr. SgaBB*feTKu>^ 

flulSF I FO^^y 1 '7-<:^:::t(Dmm,'f—'^^m 

[0 0 19] P11t(ctirismi<7)g6^^^;5jc-r'5 7ti6(c. 
*J^»-r ^ T -fe ^ ©J^^^ <^ it ^ V ^ -5 ^ <i: # 

[0 0 2 0] l^«(cSfjfS^10S6^^jg^i-^7tie){C, 



M) 7 5 4 7 8 

[0 0 2 1 1 mU^2<Dmm^m^ir^tii^\z^ iS^JS 
5iB®<^)^0J(i, lf*3^2lS«cCO^P.^(;i^L-C. BfjfES 

70 [0 0 2 2] mmk^mmm2<D^m^mj&ir^fz.mc^ 
[0 0 2 31 mm^mmm 2<o^ ^^m^-r^ 

20 [0 0 2 4] 

Ill 2 f^*^i£(7)?F^ffi(D3g^itgesi»^©<!: {attains: 

[002 5] :^m:m<D^mtmm sn^a^^ i aji. 

SrtT9®^A;^Sl5 3 Otc, Wi^f—^t^—nrnzj^m^ 

nSF I F07«^y 3 l;d5^jg!^tt, FIFOp«^y3 
1 {-fiM^Rl»Joffl^^fr 5 RlJBOSJJ^aJ 3 2 
tL. Sl«lJ»J»a5 3 2(CLD^|igBl 9;6S^S£$H. $b 

NC<!:. SiJS'Jffl®a5 3 2 (cA;^$;h.^|e]^^t*o^NVL-;^{t 
-^X D E T P Ofiffi S:tB*f&5(C^H-r ^ffiffi^SIUK 
3 3 25SK(te>tiTV>^3 

[0 0 2 6] ®^^JBija$4(c:(l, WMm^'f-'^^z.tC^M 
riEi&^n^LD 2 0. SmSfi^tc^lSt- '5ltm»^;ds 
Ji^^^;h.^jKy rfv-^ ^— 2 3. 

<^*dS2 7:S:tJ^Jf^fiIl]^(7) h--^->^;^!S?f^^^tL^^7fef*: 
K^A2 6;^S|^(t^tt. LD 2 0;65LD^^pgI5l 9(CS 
gE^tL. I^^M^S2 7 ;d5R]JSUSiJ^a5 3 2 .hfiLtS^MlHl 
50 SS3 3 ^fcSM^tLrv^S, 
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[0027]FIFO;^^y31t:i, K^/h-^hy^^^ 

[0028] FIFO^^y31fl> m3\C7v^'t^0 
tt^M^T^-^D o u t (O^fl^^^ m^h^^- — 'fM% 

hft-^XRRE S(^A;^iS^. n -/ WC L 

[00291 rrr*. FIFO;?<-=ty31 <r>Js,M%^^X 
"0" ^c:y-fe::y V^^. SiZ^-f :rVWt-^XWE ;6Sr 

I FO;?<^y 3 1 (T^ft^i-r Ku;^(c^i-^ ^(r>m\h 

^ uy^^O^LYiXm^hT "0" (cy-fe^;/ h$ 

[0 0 3 0] mXsixT Y\^7.if.^ :y^Xifs^:yV 

^tt-SSiWr Ku:^(^. StWy -fe^^ hft^XRRE St:: 
J: 19 «o" (;iyir-/h^n. g!ffi-Y^^->^^Wt-^XRE 

yp<>-h$tb. ttttjr Ku^;dSF I Fo^^y 3 i<7)g 
arKu;^(i "0" {cy i--/ K^tb> ^ btcnii^c^ >^i?^ 

[0 0 3 1] iij^A;^gP3 0{i. E]4{c^-r J: F 

:ir{ibrio'9. Tjfy =fv^ [^^^^>'t-:^{t-^xPMS 

YNCOA;^*^. F I FO;^^y 3 1 tcS^iA^tt^ 

ili^-7='— ^otU;^iS&^. F I FO^i^y 3 1 co#3i-Y^^ 

— y/Wt^XWE <Jr7i'5X S LGATE{t-^COtti;^SSS 

F I FO^^y 3 K^SiZ^yir-/ h{t-^XWRES 
<h S X L S Y N C « # (7) £±1 ;^ MS ^ ^ H b T V ^ 5 o 



(5) i|^p^5p9- 2 7 5 4 7 8 

[0 0 3 2] *^c. BlJSiJ©Ji®gP3 2{^. IH3(C^i-J:9 
tc, F I FO;'«^.y 3 1 d^?>»c^£±ii"lil^-r'— ^?OA;^ 

iffi^. F I FOp<^y 3 1 (T^ssm-r^-— ://Mh-^xre 
i:?i^xREF{f-^om;'jiffi^. F I FOp«^y 3 1 

iStijy-feiy hft^XRRE S i:/«e^XRRE S Fff-^O 
tti;^iS^. F I FOT^^y 3 l(?:)Srffi^n :y^RCLK 
<OV^^^^^ LD^iaiSl 9^^LTlii^Sl»lJSF|5 4tc:® 

^7^— S:^Sai|-r ^SlJBiJH^iJ^ n 5/ P C L KOm;'jMS 

StffiS3^&m^^?i^RiJS>JlFB4 0llI«:g|^x'?/u;^{t-^ 
w XDETP(7)A;;^^e^^^i;tTV^-5o 

[00 3 3] RlJBlJSlJ^BJffl5 3 2 -ef:i. la 5 {C^-r J: 0 

^X2y^ m^\B\n 3 6 \z.^m ^ tt/d ^^^^ mm\^^ 3 

5(c. |^«81^*p^NVuy«.^t^XDETP(OA>3iffi^;i>siS:tt 

^<D^x:iy^nm^^3s<Dmti^'^i^^. 

;6SCPU I/F 4 StC^gg^ix-Cl/^-So b 

±^^;«7 ^^^-iJ' 3 8 t C PU I /F l^v^;?^i$^ 4 

U^»iAllif&{t-^^ai;^-r5:=i>'^^"U"-^4 2}6S^^$ix 

<7>A:^iffi^(;i®«7'-^^;0SA;^^tt5AND|HlgS4 7<^5 
f&:frcoA^^ffi^{c. ^mm^^^\^XXti-^fh. 
u—^ AQ(D\htit^'=}'t^. — :*-c^A;'j5S^f::AND[Hli^ 

[0 0 3 4] #tc:*:^J£(^ff^S-e(i. ^/u:^:^^ 
[0 0 3 5] Ui^:^^ 5 0{cn. \^ ^ ^^W.'f--^ ti^7< 

:to^ti^ ly^ >'m:m^i^-:^:^^ 5 2 a fifo^ 
Slt"— i$^;55A;^^n'5^»S:^i^v^;^^ 5 2 b <h;55^tt 

^5 2 a<^m;^^^^S4g^^Wv^^i$^5 2 h<Dmt}m 
^^;6SA;^«^(C«^$ttfcl^»^5 3 i:. I^»:^5 3 

40 [0 0 3 6] -^fz. :^mM(DMmX{t.. ^^y^ ^ J^^'^ 

SS 5 5 i: r (^?*»(Hl5§ 5 5 {c:^^ ^ Mzm^^^'M-^ 5 
6i:;65. l2l3C0{fi:ti^MlHlK3 3{c{-tx.TlS{t 53tiTV> 

[0 0 3 7] fgWlHlSgS 5tCfi. iSttJ^c^ 2/>7;ei5A;^$ 

5 8 ^;65^ftbn. ti^i^^ ^i\z.\^y^) y':/y^y 
-f^^t^^ 5 Sita^y]) y-:^^^ y:f6 0^^^ 
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(6) 



#ga¥9-2 7 5 4 7 8 



[0 0 3 8] mz. ^mm(Dmm(DW)i^^. me/£\,^i. 
mi 0 sr#fiB {^xmrn-r^o m e {t:^mm «9 mm<Dmi^ 

^{i::^:^-r#i±[ii. la 1 0 i^:^mm<Dwm<D^j2< • ism 

[0 0 3 9] F I FOT^^y 3 l-^OM^^— i$^(D*iA 

iJ^WCLK (SCLK) ;d>^^N^tC3S^-r^<t. 

:d5»iZv^ti^o ^<50#iAi!jftri:{^»iZir K^'^;^W>' 
^y^:xh^i^, M^^t"— i$^;dSF I FO;^^y 3 1 (c* 
iir KU';^0;i^e>)ilIlSk##ii*n. 1 ^-T ^-t^^M^T"— 

i5^S;$5F I FOp<^y 3 i(Dm^^&^mK.^m^\c 

fi. 1 ^-r >^(^)F«^tc:F I FO;^^y 3 1 (clt^lElO^i^ 

[0 04 0] F I FO?^^D 3 l^^^(7)mi^y^—^(Dm 
ttKC^LTti. ttWy ir:y hft-i-XRRE S-eifffir K 

y'^':^<DVtmX\ S?l±Ji5^n-/^RCLK (PCLK) 
t:^—:^^hy^^{zm^-t^t. F I FO^^y 3 l;0^e>^ 



10 



10 



20 



I FO;^^y 3 1 (Om—m^r Kl^^iC^fLT. 

[0 0 4 1] z,(D^o\z. ®^A;^a$3 OtCj:oT. 
^T^- ^ /:K y V ^ ^ -~[^ffl^^V^;^^t^X P M S Y N 
CSr#iiy-feiy hfS-^-i: UT. F I FOp^^y 3 1 (eg 
^^iJ®JP^3 2{Cj:or. F I F07«^y 3 1 
f^^hmm.y'-^t^^ p]^1^^^^Vu;^{t^XDETP^tt 

^'j-^iy hm^tL.xm^m^tL^o ::.(om^. fif 

O^^y 3 1 ^(^M^-T^— ^(7)#iZi^. FIFO;><'^y 

[0 0 4 2] ^:iX^ ^mm(DmmX\^. CFJJAAt^ 
h 1 y^i^^Wf^^^i^:^^ 5 2 (CI ^-Y v^^— 
^a^;^l^>^;^i$' 5 2tCF I FOp«^y 3 l(7)*;/c^fi 
X— ^5^;5>-^ix^*^iS:^^tL^<!:. I^^^5 3 tc J:oT 1 
7 >'#:x — ^ F I F o 7^ ^ y 3 1 — 

[0 04 3] ^?iJx.J^> ®«RlJBiJffl54 i-;5 1 7 i 

n c \i(owmmw:\^. 4 0 o d p i xM^^^miir^m 
3 1 ^^ffl-r^^^^cfi. ^^mmmmt,^^xmw 

[0 0 4 4] 



^5aRl«lM^i5c=^^(lWSlJi|iI (mm) X±^^mm^^m (dot /mm) 

= 1 7X 2 5. 4X40 0/2 5. 4 



= 6800 (dot) 
[0 0 4 5] wC-C, 2. 4 k !7— KOF I FO^^y 
3 1<D!7— K^2 4 5 8 Kiy htf ^i. l^-T^-^T^ 

— i$^<7)F I FO;><^y 3 i(om±m&'f—^x(D^.wm 

6800/2458 = 2. 7 6 6 i: 19 . ^ig»n 
{^3 <^:/^*9. 1 >'ii^<D'f—^^:Z(DF I FOp^^y 

3 1 xmrn-r^m^Jta^. Wj2^ymmmmi:3i^no 
[0 0 4 6] ^fc^ :^mm<owmxi^. mwm^s 5 

^3V^T> I^l^^'iJ^ 5 7tCiga^a>>i5' f R;$S:;57i>>-^ 5 ^0 
SfdSiZ^^n fW (f W> f R) 

5 8 J: f9 t>5fetc:^^7>'r ^/^L. hr 5^ >^Lfc:;S7 

^i^^t^^-Rom^^ (y y — it^) ^i^as;^;^ 

^bT. :7 y >;/>^:7n :y:/5 9. 6 0(CRC«-^ 

^•^^<t*(c:. ^»S6 1 (c^^— ^/WS^^ LTA:;^ 

;^f>>'^ 5 7(Dtti;^^5 "FFFF" <D^^ ^ > 
5 8;i>S "CE 8 4" T-fcttfS. FFFF/CE8 4 
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• • • (1) 

[0047] r(DJ:5fc LT#e>ixfc?S»ffl:;&s{4ffiSJSL 

Sg5 6 (CA;^^tl.^ F I F 0 ^^^) 3 lOx — 

[0 0 4 8] |gl9(c:{:iF I FO^^y 3 1 Sr3i^^-lt 

24. 5MH z, Sgffl>7 n ^y^J^jl^g^f R=3 3. OM 
H z . W^^SiJilj^i6: BSOOdot. FIF O^S 
2. 4kr7— KT?fei9. 1^7^ >mT^M.XT 

[0 04 9] m^\z^\^^m^^uy^ tmti^i^x^y^ 
t(D):t<Dm^\^. m 1 o^c:w$g(c^^j^Tv^5o mm\z 

:JoV^T. ^U^7^\^F I F O^^^) 3 i(Dimm(Dm^2^m 

i^Bt^cO^^^i^tC^iSf SBtfelT^fc «9 . F I F O p« ^ y 
3 1 2 mm (Omj^^mi^-^ T'COBfra ^ ite "9 . -^^1.4 T' 



(7) 



7 5 4 7 8 
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[0 0 5 0] 



*' ^^m^ (0<*' <*) 

[0 0 5 1] tr^-e. ®^S]JSiJ§iS4(7:)^y =f>-^ [0052] 

mte^ (r/s) =iiJjfejSH^^« (1 i ne/mm) X^ftig (mm/ s ) / 

rf>®ic • • • (3) 



(2) 



lO 0 5 31 TKy — 2 3;6^, LD20Ottl*|-* 7(? *-^X D E T P fl. 1 ^-T V<30±^^c:<h JCl lHl-rofti;^7 

^ K^A2 6(7:)ii:mI{-SBS$tL/tlWI^^^^2 7 J^Alt ^$tL5o 
P1^«I*dS&2 7;5^e>. |Rl^^*D>'-^yU;^m-^XDET [0 0 5 4] 

y^ymm (s) =1/ {Si)^Sllj^?BS (1 i ne/mm) X^ig (mm/ 

/s) } ... (4) 

[0 0 5 5] (4) ^(c^-r^-o-j^^-e, M^TOJgp it^th^wmmm^^^y^pcLK\t.^ Lummm^&^t 

mu3 2{cmmmi&m^^ti.xxti^ti^o [00571 
[0 0 5 6] msjicm-r^ ^ry^mM^^s 5t>^hmtii^2o 

Lummm^^ (hz) =^^^mm^m (do t/mm) x^M^ms. ( 

mm/ s ) 

= *?aRliSiJH^^ (dot) /^>f>'J^SI| (s) / 
*^^S»P«1^ • • • (5) 

♦ #^0 

[0 0 5 91 *fcEl4(C^-rH«A;^lF|5 3 OdSJ,i)i-rS 



[0 0 5 8] ( 5 ) ^x^^M^mmmi^. i^-^y y 

>^<^»^(i7 0'-'8 0%-efe5o D 5/ ^ 5l^lHlgS 3 



(0 0 6 01 

(dot) /^-f V-il^ (s) / 
... (6) 



[00 6 1] ( 6 ) ^<D^mm^m\t^ miSim^M<oc 

til 0 0%(C3£</^6« 
[0 0 6 2] M^SSSiaScDCCDir V1^;^^^tU;^^tt5 

ilj^A;'3a5 3 0T'^a(7)^^>6^^tT^ti 

fc^i-F I FO^^^y 3 1 t:i»3i*tb5o ::<^^> 

S:^f^T^7-r ±^S:&f^-e^l 0;5-^i5:^K:y h 40 

mm-r^<Dx\ mm&icM^^i^x. mw^immnxx 

[0 0 6 3] :icDX S LGATEft^ll. ^M&:^\^<D 
$tL5o ^LT. I®^A;^^3 OtIi^^X S LGATEft 

^'txl.sYNcis^^t^^At}^tl^F I Fo^^y 3 

Iti. HftA;^SP3 0<^A;'j®^^n^;/i7SCLKSrS 

[0 0 64] H^JBlJ©J^^a5 3 2 1^. iiiifeA;^a5 3 0 j: »9 5(? 



F I FO^^y 3 itcSii^tLTtM^fe-r— ^(c*rLT. 

F I Fo^^y 3 i^^h(DmmW}i'^'tmm\^. M^^ti 
fcmthW}i^xmi^^-^ ^m^m l o^iagp 19^ 

[0 0 6 5] i5^n:yi5^^^[plK3 6;5^^c7)BlJBiJllJ^^n 
:y^Ji. ^ n -/i:7[U^[el^3 5T% ®^WJSlJS(S4 ^Ci^e^co 
iRl^l^l^P^-^/^^^XDETPtCl^fflUT. PCLK<hLT 
mtl^tl. [^^^^^</l->^XDETPfiPCLKi:PS^ 
^tVT. Blf^^^Vu;^*i60XDET P l{t-^i:/^§o XD 
ETPim-^-ti, XRRE S Fft-^-i: LTF I FO^^ 

y 3 itcnj^^.^$n. mmv±^y hm-^xRRE s<Jr/^o 

SS3 5;i*P>OXDETP lit-S-ti. ±^S;^7 3 8 

(7)y -t^/ h^^(;iA;^^tb. ±^ffi>^7«>>'^ 3 8 ^yir 

[0 0 6 6] ^l^^tf^^-^ 3 8{*. XDETP 1 if-^ 

r-y-tr^/ K^tuTPCLK-c-Y:^:^^ ]) 
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^immmm^ 4 r^m^ a 3 i^-r xtD^mmmitc s 0 0 
d p i x-mmi:wm^^m^ia±. '^^m^^^^^y hm^i 

[0 0 6 7] =i>y<U — '$r 4 Oiia^^ C P U 4 4 T*ffiE 
li^^^^tl^^itBTb^^ CPU I/F Uv?;^i$^4 5Sr:ft^ 

4 0(DV^f)\t^'{^. Beam Detec 

m^mW^ $ tt. \tiMt^^\z. J: o T L D 2 0 :ds^7tigl(i $ 

10 0 6 81 ^(Om^. LL> 2 0<DmW}(Di^^ 

^ti^no(DX-. mn\^mm^^^2 7t^hWrarat^h^ 
1 0mm^SlftCS::^$^X5o ^bT. LD2 0(D±^S 

mm 4(D9^ >mm rr t iicm ^ m bsr?i ^ n ^ ^ ^ {c 

-So 

[0 0 6 91 =^>y<l—^ 4 11^, m^y'—'^<DmBi(D 

:yy<U^^ 4 1X\^^ C PU4 4(C t9ffiStcgS:;£^tL 
-S^flC, D (C<D) ^M^:JlJ^>^^ 3 8(Otf^ 

^(h. tti;^ft-^XRGATE;a>r^'7^^y(t/^D> 

[0 0 7 0] ffi;^ft-^XRGATE{lS^^ttTAND 

0^4 7 (c A;^; $ tL. H^T^'— ^ <t: of^ll«;ds^ ^ ti. 

mmy'-^tmm^ti^. ui:^i{t-^xRAGAT 

E(i. XREFft-^i: LT. F I F O ?^ ^ ]) 3 1 

^tl. F I FO^^y 3 1T% Stm-f ://H»-^XR 

[0 0 7 1 1 rcoj: m^mc{cj:y)mmv'—^<D 
^(^^m^mmiiLm:{cx^w^^^ti^cDX\ m^mm<D 

PSt^tfiJffl$tL5o ^7t. =^>'y<i^-~^ 4 2i:^. CP 

U4 4T-fi&«(c:i3:^^ixfcmfitE<t. ±^S>t7r^:/>5^3 

^— fRjS!^</v;^{t-i-x PMS YNC^tU;':? LT®^ 
A;^a5 3 0tc:A:^t-'5o 

[0 0 7 21 ll!7St/IiI8(Cil5^.^T. ISIftcOl j^^T*^ 

mwwm^E(D'7^ ^^mmii^^mi.. ^(Dimmi-tmrn^ 
:^m(Dmmmmtmmtxs^^;^ti. m^(Dm±mAP 

max^:i, FIFO;?«^y31 cO!7— Kii:. IP*)T Kl^ 



(S) 4#r?l¥9-2 7 5 4 7 8 

Mcizi^i-t, !7— K^;5S 2458<DFI F07<^y3l^ 
i^mi.fcmx\^2 4 5 7 tfj:^o r.n^O[ilT-fi, fiS^ 
fiFIFO^ys l--c0^iZ.T Ku>^Sr. HlltiF I 
FO;^^y 3 l;5^e><OSgair Ku-^Sr^U. i^tihm± 

[0 0 7 3] ^e^tC, ia7-e«SiZ,>5^ a 2/^WCLKcO 

El8T-(±SaZ,i^n:y>:^WCLKC0i^?K^:d^ SStti 

[0 0 7 4] fflSffl^gpS 27i>SF I FO^-^ey 3 

hm^ryL-siKKsxmmT Y^u^ii^u^y h^n. mm 

^^—':^Mt^yiKFf)^T^'r>(yt^^mX\ ^ttS^n 

:y:i:^RCLK{;ifieoT. ^ffiT K i-:^ tc^iS UTM^x 

:dW>'i5' y V h^tbSo -^LT. ^ttlT Ku;^:OSF I 
FO;^^y 3 1 (TD^ttJT KU';^.-K-f ^'i^'OSz^MtCag-r 
20 ^t. -^O^JT-liiretUT Ki^;^;dS2 4 5 7{c/^S,b, ifc 

[00 7 5] «SJx.f^. A 2 :^(Dmm<D 4 0 0 d i p 

if^^-t^mm^x^h^ 6 8 0 oM^^ig^^ffl-r^-a-t- 

mOiT h^Uy^7i^-( l^^i^, 3^SOFIFO;^^y 
3 1 (Dmtti<D 1884-1 = 188 3 *"e-f y ;^ 

[0 0 7 6] ;r^r\ mm-^^^-yMw^-XRi^^ mi 
30 mm(D±M^:^\^\cMJt^l^X^ mithtmTt(7:>i$^^^:y 

^2 6 ,i:(7)^':^;DS— g:-^^ J: 5 T^T^c^t^^T 

^^0T% ^ffi-r^ — :/yWt-^XRE Sft#(7:>r^y^^ >^ 

40 [0 0 7 7] F I FO;^^y 3 Kcin^-f^^gcZ^iij^y^^ 

[5]^<t*D^^Vu;^ft-^X D E T P ^ilM LT^# e> tbTtSa^ ■ 
y-fe:y h{t-^XWRESfcJ:«9SiZ^r Ku>^;6sy ir-y h 
^t\.Xt^h. — :/yWH'^XWE;65r:^7='-<y/<e 

t*cffiT% Si^iJ^ c ^/iJ^WCLKtCtSoTF I FO^^y 

[0 0 7 8] -^LT. giZ^r KU:^;!)SF I FO^^y 3 
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15 

y ;^ hSrJ^tt-^o A2i^>f Xo^i22c0 4 0 0 d p i 

a^i-5®^^T*fc5 6 6 1 4®^^#iitf:^-g^tc:ft, # 
i2^r Ku;^xK-fV^(i, SSS^^F I FO;^^y 3 1 (D 
Wj2^(D 1884-1 = 188 3*-C-r y ;^ > h;ei5J^ 

[0 0 7 9] rr.T\ Sii-f — >^VWt^XWEf^. 1^ 
ES(^ttJ;^^. ^J6^^$ixfcifi::^^C2iyi;^;5>^?5^1 0:^ 

[0 0 8 0] mjiE(^>J: p^'c^F I FO^^y 3 i (Of—^ 

L/clg]7Xt/lE]8(7)J: ^t-^^i^. mycD^-^fiSiZi^ CI 

5^^WCLK(7:)jaSE#:;is*f6:'C\ M^A;^a5 3 0 

0 0%^C3av^^OT^ Siir KU':^<O^SMf:±. ?R 

<0{^m^. f Wt ^mjaJSiS: f R <i: (7)it^T* 

[0 0 8 1] :*:|IS£co0ffir**i. 1 ^-f voSiZ^fifttc 

F I FO^^y 3 1 £0 l.ffigcoaFi^ftf^Sr^-t' 

fiK^<t. 2ag(7)SiZiKj^^^^-r^S^i:c7)PpTt;i. FIF 

o^^y3i<7)i«s coi?ttifjjfps:^-r*^j5^3£M-r 5 

2 S g ^ w i: V ^ J: 5 

-rri^-ejtgtciLrvN^, I^ISt::. 3Sg(7:)SiZitij{t^ 

[0 0 8 2] wOfciS^iC, #iiy-fes/ Nif-^XWRE S 

coaiy:?i?-< ^ ^-iJ^Sr. F I FO^^y 3 l t^-r— ^SiZ^ 
[0 0 8 3] H^^^t::. #iAiiJ6^ f W;dsSEfflJlS^ f R 



(9) it#g|>p9 - 2 7 5 4 7 8 
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[0 0 8 4] :icoj:5t-. *IIJ£60ff^ilt;ict6<b. t^— 

Rijsw^^) 1 1 ^-f >^*it<^F I FOT^^y 3 1 cos 

[0 0 8 5] ^tz. m\^^^yi^ f Rt#ai^ o -/iJ^ f 
ffitdS^v^T. F I FOp^^y 3 160-r— ^#5Z^;6^e>7^ 

[0 0 8 6] cm 2 <Dmm<Djf^m'] 2 <7)^ss 

<7:>?F^S^. El 1 1 ?iv^LlEl 1 4^#BSLTlftPJ-r^o la 

20 n 1 2 a:^mm(Dmm(Dmj2< • ^ma^tBis&o^^ 

^7^-r\B]$^m. mi 3i'X:^mM(Dj[m(D^mmi^\B]m(D 

[0 0 8 7] *^Mi^?F^MT-fts y^-f v^^/l^«^^ 1 A 
COm^*a:Sa5 3 Ate, |f3itJS5iBttCO^P^CO«^tC*l-iS 

UT. 011 (c^-r J: 9 7 5 ^^s^tt ^tt 

[0 0 8 8] Sl^*J^lHlK7 5tC(i. iltti^^^cz 5/:^^;?7 
30 5 8 t^^m^^htl. 5 7 . 5S(Dm 

>j«^f^. ^tt-ett^y :yr:7n 5^3/5 9. 6 0S::^^L 

^s^ge 1 t=^>'^<i^-i^ 6 5 t\zmm^ixx\^^ 

l.XOR\B\¥^6 7 (DAtli^^{cm^^tlX\^^^o ^fc. 
[0 0 8 9] :$:^Jfe60ff^ffiT'J^. [1112{c^-rj: 

;^«^^ss^[hjk^:^ltand[eIK7 2<D~:^(DAtJ 

i^^{cmM^ti. ANDIHIK7 2cOtfcJ;^^^;^)SSfe[i]Sg 
Sr^LTF I FO^-=ey 3 KD^^^—zf/ui^^ifCmm.^ 
i^TV^^o — 5 8(7>RC{t-^ffi^;i)>^eiHl 

5(? SS^rn^LT. ORlHi^7 oco-:5-oA;^«^(-^^^ 
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':f7i<DV±y ht^^{::^^tf^:y^ 5 7coRCjt^iS^ 

[0 0 9 01 ^bt::. *IIJfeco?g^T*(^. mi3{C7jk^ 
0^7 7;65^tt^tLT*5«9. AND[H]gS7 2(7)tt{;^;iiS^ 

s:felH]|^^:^M.TORlElfi&7 SCO— :fe-(7>A:^;S3^{c 

W^lHlK 7 5 (i. m 1 4 tc^t* J: 9 i^'-f ^ v>/T-i!jf^ 

tojlx^i^cf R<!rcoP«T{c f w< f Rcor^^;i^fci9. :^ ^ 
^ 5 it^ti^:^^ 5 8 J: (9 t>-f-<;^7e7>- h^^SlT-T'S 
i:. 5fe-f;^7i>>^^ 5 7;0-e,RC{t-§';5Sffi;/j^tL. »:v^T' 

6 0{c hfla;as{^j#^tL. -r^>-:^/Wt-^f;iJ:oT 

FFF" 6DRC{t-^tfcl;^»*(C, ^^>>'>5^ 5 8;55 "CE8 
4" T'fettJ^. FFFF/CE8 4<;:>S5»{i:J:oT. ^ 
^ n ^ /SiZ^ ^uy^ mm^<Dit f R/ f W;^^^* 

[00 9 21 — f W> f R-C;?E7!j7>'^$!' 5 8;&S;57i^>^ 

^ 5 7 J: t9 t>-¥-< ;;?7'i7> h^;^T-r5<t. jfe-r;^^^^-^ 
5 8;ei*53RC<t#:dSta;^$tt. iSJcV^T*;^ ^> ^^i?' 5 7 ;6^e> 

Rft-^;65tti:^$tL, 3:tt?><75RC{W-S-^ir7 y 5/^7^:713 5/ 

[0 0 9 3] *||JS(7)?i^Sg'eji. :<7^7>'i$^ 5 7. 5 80 
RCft-^tCj:oTt^}^$iX7tf+^T'-^;5f5. nv-^N-u^ 

^ 6 5 tc: A;'j ^ tt. =^:^^<i^—^ 6 5mpJth^^<D:^^>^ 

^(onmmT\.tzm^x\ ^vrm^r—^a^i^^^n 

V\ :^e'>'i5' 5 7(7:>tf^v^— <b;5^7l>>-^ 5 scoffs 
^/^^S^ f W>iStU^n2 :y^i^2S^ f R^i|£lj^L.. P> 

QT^s^Sco^-g^f^iF I FO^^y 3 1 (DT \^u:^(r>m^<D 

[0 0 9 4] v';:^T^A(7)y ir-/ h^^Ttgtd, ;<7'>><$'^5 
7. 5 8c^|+m3SSO;^/hJte?</>»jf^;d5|lite^tb'5 J: 9 



(10) #§l¥9-2 7 5 4 7 8 
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tL;d^(^;^^7V^COf+i5c;i^^T Lfc8$;^^-C\ :y y ir 

[0 0 9 5] ^mM<DMmXi^. P >Q^^MX972<^ D 
^ Jl&^ f W< ^UJ n jgj^^ f R i flj^ $ 

y])y'::^':7i:iyy'7i<DQttitm. RA;^t::J:oT 

"O" ^/cC.«9. AND[fi]£&7 2(^-;&'COA;'3iSS^<^){f# 
(O^mmit "1" 3>'^^U— 6 5(7)tti 

10 tii^^<DiB^'^K Rmmm^^i.x^K.hti. andihi 
K 7 2 (Dm:^<DAtii^^(Din-^(Dmmimt " i " <t 

^fe[Hi^^^Lr-^x.bix§ F I Fo^^y 3 ico-f-t- 

t^l'^^H^t. ANDIn]^7 2(Cj:oT. tt^F I F 

o^-^y 3 1 ^^^—yyu:i^mt't^:zthx^^/}K 

StelHliS^:fM.T^^3lS^{t-^^A;^L. ORIHIS&7 8 
2(? o{iii^r(DA;^>iffi^tc:. ANDIhISS 7 2 cotU;/j{t^^Ste 

m^^^i.xAt}^'^. mmmnm^^{cx^x. f i f 

_bOC PU/5^53COU'>:^;^i5^^;^j?^ I /O^— hOMWic 
J: '9tT:bn5o 

[0 0 9 7] r:c7)J: :*:|lJ^c^?F^^fcJ:^<Jr. 
i^uy^ f R<i:»iii5^n:y>:^ f W(^>igSitds^S§S 6 1 

n :y ^ f R <Jr#iZi^ n iV^(D^ n :y ^ igS(D±/h;65 

R<t*J^$ F I FOp<^y 3 l<:o#ii 

t3ix^coT% r KU';^coiS?^(Z)?fcv^{t^tt(7)fc5F i f 
0 7f ^ y 3 1 . iSfflSiJfflJSr. v^:^'^ A<7:>S»:14Sr 

[0 0 9 8] 

fr^flg^c^F I FO^^y fC*fUT. 
<toT. *3iTKu>^;d^ Ku;^;6^^#iZ.«l• 
u;^;6^e>S3^MJ6T KU':^(cMoT> FIFOp<^y{c 

5(? K^^F I FO;^^y (^§;^iElitS*<!:;5S. 
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J:oT> »iiT KL-':?^;^^ »ai§^*&r K^'>^;^l*ib»aiJSI' 
iiST K U;^^TJilI*-r y V h ^ tl. *iZ^^igT K 
U;;^;5^e>Sj^||J&r Kl^;?^tcMoT, FIF07«^yic 

SEffljSliSr Ku;^^^e>gSdaP*&r Ki^;^(cMoT. f I 

[0 10 0] ff*^3fB«<iO^P^{cJ:5^. ff*3ll 
ctoT. 1 K^x h^;5^ F I FOOfatg^fiTr 

(Cli:oT. ^3g^{CS-5V^T. FIFO^^yOTKU- 
[0101] lf*3S4lS«cCD^P>q{-J:^<t. ff*3l2i5 

[0 10 2] lf5ft3S5lB«OM§^tcJ:S<i:. fS*«2l5 

i:. m^m2?^m<Dmmxnhth^^^{:imK,x . 

X\ F I FO^^y cOSiZi • ^fUSJ^a^r KL/;^(7)iete 
[0 10 3] fi*JS7I5fi60MP^(::J:5<l:> fS*^6 



20 



xm^^ti^<DX\ iy:^TJ>.<DW}i^<Dm^it^\^±^^ 
[iaffic7:)ffl*^<^Ui§^] 

10 m^^TT^'ty'^y^mx^^o 

[nisi m^<D^m\mmu<omj^^7r^'rm^mx^^o 
[m 7 1 w\mm(Dm'm<DW72:. • ^mKi^^^t^M i (d^ 

[US] f^^Jfecojf^mcT)^^ • ggm»!j<^^^-r^2<:o4$ 

[[ii 1 0 1 mmm(r>mm<Dmhh • sstusjf^a^or k^;^ 

[mil] :^^m(Dm 2 <Dmm(DMm<Di[^w^i^m^(D 
m^^^-rm^mx^^o 

m^^(DmfoZ^7j<ir\B\^mx^^o 

30 [[g] 1 41 0 1 1 (J^SbftSr^i-^-f ^5=-^— h-Cfe5o 

[Ell 5] fie^fetT:)^^^ v^^/w^S^aco^^^^-riftPJIIl 

3 A m^-fiQim^ 

4 Mi^RlgygB 

1 9 . LD^m^ 

2 0 LD 

23 #y=^v5:^ — 

2 6 iS3t^*^ K^jt^. 

2 7 I^S81^I*05§ 

3 0 ®i^A;':ia5 

3 1 F I FO^^y 

3 2 R]JBIJ»J^^^|5 

5 0 Ui^^^ 
5 1.55 »»[HlSS 

5 3 mnm 

5 4 AP^S 
5 7. 5 8 tf^^^^ 
50 5 6 
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59, 60 ^ }} -yZfyx2y':f 
6 1 

6 5 =r W^lx— ^ 



(12) 
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7 6 
7 7 



50 




FIFO$M 




52b 



53 

— ]/ 



Dl/Df 

Dl 
Of 



51 



Dl/Df+1 



54 



FIFOMflBS 
— > 



[1114] 



XPMSYNC- 



30 



>SCLK 



XSUCATE 
XLSYNC 



8 



-►XWE 



■^XWRES 




34 



^. WCLKy 
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-13" 



4 



* 



(14) 



7 5 4 7 8 



1A 



30 



XSLGATE 
XLSYNC 

SCLK 

XPMSYNC 



8 



3t 



32 



Din 



Dout 



■K XWE XRE 



XWRES 

XRRES 

WCLK RCLX 
FIFO 



8 



34- 
34^ 



34^ 



J 



L 



PCLK 
XREF 

XRRESF 
RCLK 



XDETP 

— 



8 



19 



LD 



3A 



XDETP 



2 

2i 






BD 

XDETP T 
PCLK 

XRRESFIT 
XREF 

XPMSYNC II IP 

SCLK 

XWRESF If- r-T y- 

xwEF n Tl 

Din N-29-r>>-< ' N-i9-f >. 



/ u 




u 




QJUUi 





IT 
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7 5 4 7 8 



[US] 



32 




36. 



35^ 



XDETP- 



XDETPl 



38 



labit 

>CLK 



#-KXCLR 



13 




40 



Comp.l 



A 
S 



Comp^ 



C<A<D>4 



C 
D 




-^PCLK 



>RCU< 



>XRRESF 



XRGATE 



41 




XPMSYNC 



im?] 



FIFO 

.APmax >^^" 



FIFO Read Address 
«<■■■«»■ FFO WHtB Address 




• XDETP 
XRRES 

xre" 



XWRES 
XWE 



IT 



If 



1 



n 



u 



ru 
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(16) 



4#gl¥9~ 2 7 5 4 7 8 



ims] 



XRRES 

xre' 

XWRES 
XWE 




1 



u 



FIFO»iiTKU;^ (f^«24.6MHz) 



F I FOr KUJ^ 




f-rii ■■.■if; {■ <■ 



3MB 
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imi 01 



FIFO»>iTK^:x Cf •=2 4..5MH2) 
FIFOWiHTKw:^ (f»«3 3.0MHz) 



FIFOr KW"^ 
k 
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(18) 



^m^9-2 7 5 4 7 8 



y 



[IS 1 1 ] 

75 



D-F/F 

>59 




61 



Ar/B« ' 



At 
Bw 

EN 




[mi 4] 



f « 

fw 

RC-f « 
RC- f w 
P>Q 



— I I — I I I — I I — L_rrti_j — l_l — I I - 




■ J 









— XTt- 




t 


"V 








































! 1 
1 ■ 

1 1 

1 • 

; t 
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^mW- 9-275478 



[mi 2] 



^ CLK Q 



61 
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(20) !t^m^9-2 7 5 4 7 8 



[mi 31 



61 
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[mis] 



1 
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